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f^° SE '\I° ma l! e ^ P° ssible to achieve high packaging density of elements bv 
forming the gate electrode of a MOS-type field-effect transistor by tnl stlf- 
aligning mode in a- trench-shaped groove. Y 

CONSTITUTION: The memory units of a MOS-type field-effect transistor a ~ 
and insulated with a separating and insulating film 18 in thHirection of a word 
line (direction in parallel with a trench-shaped groove) . Therefore in ?his 
vertical memory unit, the period in the direction of the word 1 ne be comes 2L 
(active L + separating region L) when a design rule is L. ?n the dirScSS of a bit 
line a gate electrode 24 is formed in a self -aligning mode in the trench 
Therefore the period becomes twice = 2L of the period of the trench After a n 

rlut °Lt h t m t m °^ Un±t b r° meS ^x2L=4L2, and mask aliSi^™^i s ^?r;SirJf 
Thus, the high packaging density of the elements can be achieved required. 

COPYRIGHT: (C) 1993 , JPO&Japio 



lof 1 



9/29/02 1:54 PI 



o»h«ww (J p) da & m ft ¥t & Wi (A) 



#^¥5-175424 

(43)&§9B ¥#5^(1993) 7 J| 13 B 



(51)IntCX 5 








H 0 1 L 27/04 


C 8427— dM 






27/108 








29/784 










8728-4M 


HO 1L 


27/ 10 3 2 5 D 




9168-4M 




29/ 78 3 2 1 V 








*f9# H*S0^3(^ 6 




*JK¥3-355619 


(7i)*8U 


000000295 


(22)tBKB 








3^(1991)12^243 




&M&mgJLJ?1 1 TB 7#12*§- 






cnsmm 










$##»E&yF l JlTB7#12^ 



















(54) [««4>«ft] ^^frlfifi^fBiJi^^oSiS^j* 

(57) imm («e*) 

wtiwc m?<?)mntm± 

«2 2fc#*l/C. WHW*«:JBijW-S. -*\ M, 

kHM>«IW2 0i:fi:J:0. FM>*ftl2 0i: 
httffi 2 4 1 £Sffl Lfc»SeDM O smnftW]$k h 
7> z JA9*m$LL. y-h«ffi2 4^a»?y-K|gi 
U K W >«M2 0±tBitS2 6 tML, <! 




24- AT-l-ftfe 



WEST 



(2) 



ftffi¥5-l 75424 



•f-^mmzmm.$tv^y- hmm^mwt-r & z t iz i o 

<nft&tzm& UTiJEMO smmWtoM hyy-Jx 9<r> 



z<o&2 e>m'mm&m& t tern* it ix±m 



1-#M&£B& U Z0)h V v ^WIffl><F>nnvMffl,z 

iz&smtmizmm%fS.L. tvmstzmm:** 
jbetenMJ: vrm v uy^vsmmtzwmm 

h mmizzcnimmzit-Lx b uzm-r s x o iz-y- v 
wmiiivisyi-m&wzmLLxmfct&JMb. 
mm hi-y+#immizm£titi{hm<7)±m!,z%f&.z 
ii^m2m^(r>mmm i m^zmm^tit x 0 
izmmmmfcthiMb . 

[00 0 1] 

[im±<?>wmm ze>mm. ime>? >T>-*b 
imnMosmn!fm%hyyi;x?j:*)ffifiLZtit:¥ 
mmimm&z.vz<?m&i?Mzmth ^nxhh. 

[0002] 

imnm] *m&x* v wtmitfimttiz-oiix , 

fi^^BWfc^^ixTV^cDRAM (Daynamic Rando 
id Access Memori ) t/WlW^? ••/ ?*l)V, 
y^z'm.^fih J: 3&£ft«fc«i£;Sit£-fe/U$j£# 



[0 003] ClcDhUW-S;rf^y*7l,c7)0g£H5, a 
6(C^"f. Cil^H5, 06121 EDM '85 Tech, 
Dig. PP7 14-7 14(£i*3*lTVi*t>«>T&6. 
0 5 <i h V y J-WX * 'J t^WffltJ!) 9 s H6liK 
C:<0H5. @6OM0£fcwt\ ii$g«P 
'J 3 ymsL 5 1 c7)±c pgx br?* >-wWf 5 2 a* 
M&ZtiXii*). Zff)7S&%PWi'>J3>mmilz& 

&uzhuy^5 3ff)^mut. ■mmmmxws? 
tmm5 4i)Wf&ztLX& t ) . *titz]mtz>mx'* is 
10 aKNS^&As/ »j 3 >-ms 5 5 us . 

[0004] ::«®sugNMmfI.i'y3:xme5 5co 
±g|!«4lSgPSxt^df isvil-m 5 2lZ&MZtlXtl 

)VM 5 2 0±S5 |c \t . ^-g^K 5 9 T#Bi $ ix^: H U 

[0 00 5] aigSP^^UayS^SlwUrwi. 
vvy^-n^Woiio^zLx. iMnzt&ih-yvzy 
n&5 5tfmtfL2tixti t ). huy^53ff)ftmz&&L 

20 ZtltzMOSFETCoy-hWMbLX. SfetC, -b^ 
Sr3!«-*-57-h'il86 0i:L-cailLTV^. ±*(c 

wio^LT, huy+mt^ij&uimfS.znx^ 

[0006] 

i^mtimviLXob-tmm] i&L%tfh. ±ml 
tz^k<r>vvy^m.^^)^)v\ l zii\\x\i. mmcowm 
ittmmx'hhb^omm^hnti, -rs*^ m5co 

30 h'-y MS 5 8 a * ■brtHaT4Htt *fcftfc, ^Sfffi^^ 
5 9 S'MtS^ftSff >f — (g/Mmi^- 

9 1 hVyf-5 3 fc0>£;b-e£l8D 1 ff&Wjtztb. 
(2L+2D1 ) k^rS. 

[0 007] ttz. Yljft<F>im\$yvyi-53bV- 
Yt&bOb ffi-kh^^D 2 ^ifcg&fcfo, ( 2 L + 2 
D2) t*4. a*rthfe«Dl, D2liii>fcJlO:±C0 

tix^^tz^iz. ^mTM<vt$mtzimix^&. 
[0008] m^m 1 iz=m<mmmmi&mmitf l 
r>x\^<mm&<r>o-h. ^to^wfiti^tzMzm 1 ? 

[0009] mm2 izmcQmitmm*miri> 
*> x^z mM&n 0 -?x?^fr&im*-mbth 
^z^xmmuz^mm^mim-ri hnx-b 

50 [ 0 0 1 0 ] ? £>k. mm, 3 izimmmiimiimk 



WEST 



3 

[00 1 1] 

v >?vmmzm& ztif^mimmommiz ztirti 
esr s &&&mzBi8. ttzM o smmRmt: vyy^x 
cooi2] m&miztm^nrftmfommzii^ 

y y yX 9 mm t h U Vf-4fcSSc0CigB«0fflM«0 

[00 1 33 mm3izimamit*mMimim<r) 

2:^ 1 «0^I^Tat^S^«cS^at^j£L. 

& x -5 icy- h «s mi l xmm-ri is t l 

[00 14] 

[0015] Mcm2uemMmzi3i\xtt > h 

t&t*mLX^Z>frt>, Vyyxyr • Vyyi?X?t 

txmmh. 

[0016] mo&3 izimmpmz&^xa. m 1 *> 
2<?)b\s>j-ymmz*vJiis?$:B S &,i, c^+m 

& t m o smrn^M byvitx? <v*mffim t 
tie*). *wy? tMosmmmskhy >yx?t 



(3 > ! 8iFP5-175424 

4 

[0017] 

[satou jar. ^^mmm^mm.<nmmmi,z^ 
xmrnizm-izmmth. mm^(o-m&m<mwm 
x-f>*). m2\t^wmmx%i. £*>hi. H20H 

10 J *-^v^ffi|icll9t^^^^iK21Sr^LT7' 
I"-h«ffi2 2jWBdU«fiT*i'?. *»< lXTU-hm 
&22, ^^t^fetWSig. *^<y^tt»Bl2 1 
1 1 tt1g<&#«at LT<0«®^df ^^■Cy^^jgjfi 

[0018] h \sy*vtM<?)±mz^ y- bimmx 

*4Sl«S'y3;4tfl«13£4l-LT* r -MMI24 

-f Vte«*Ji2 0i(;:J:9. MOSFET^^LTfc 
9. byyxy T -Vyyi;x9tLxmfcS-h. 
20 [00 19] 4fc. «ffi!7-KllfcLT«y-h«tt2 
4 HW ymM2 0±t»rtSfut t'-y hllfc^S 

[0020] dcD±§-S\ MOSFET TnliT^x-f 
T'ffllSPi . P 2 £-f--r*;MBW?t L, MOSFET 
Tr*ti77f T'MJSPi , Pa S:f-v*;Pfg«fcLT 
^S. ifSidfc, MOSFET Tn. T t! liHW 
>*6SWI2 OiJ Ji tfy- hm@2 4 Lfe«H! h9 

30 [ 0 0 2 1 ] U .3-= „ N<± v- Kftfrrtitii ( h 

H«^ri6j<0JS«<i ( T^r -f 7"L +^KSWLW) 2 L 
t=5rl.„ t'-/Mi^rr6](iy-h^2 4Afhuy^{cg 
^^■«t^§^.T^SJtto, tisy+<7>msa<?)2{& 
= 2Lb%%. HM, >c^ya^-yh^BB«<i2LX2 
L=4L2 t^rS. fif3fctJtK. ixloySh^amX) 
1 , D 2 0 % T s 

40 ^Jtgt^S. 

[ 0 0 2 2 ] #{C. ±E4IUU0¥««£1fiaK>IQS# 

W>-mmz-r>\\XT&KJt>. 03 (a) -03 (c) 

t4*^» 1 ftwimmmxh o , 04 ( a > -04 

(c ) tt-f-<«S2g«iSBfiBHT*4. c:h.*>^03 

( a ) ( c ) , 04 ( a ) ( c ) fcfcV* 

HI. H2fcH-IWJ>tmB|-!»»fe#Lr3*^ 

4. 

[0023] 03 (a) Knit* It. PM^'J 
» H«ffi2 6^T|fi)) (CCOtX. «itf«l/im. S$0.6w 



WEST 



(4) 



SHW5-1 75424 



[00 24] 9\9)YWs*im\ 2£-ktsW§. 
Affile 2 0 0 KM-<nW. \<F>Wn VWm. 1 3 fc IV 1 
0 0 0 AJKD3S 1 'J 3 VSflJg 1 4 £JH&J&£ Lfz 
&s ^flttx-yf-^nrJ'K ZomKQi/Vaymit 

[0025] 03 (b) tscf J^K. SgKOi' 
'J3yeitJ!l3, mi«0vU3yg^;Kl4$r-7^^ 
fcl/C. SlOhWy^tftSl 2cofflia^x.yf->-^L 

6. c:c7)^2<?)huy^^i 5 'jnya^i 
lco^fflfc, $*>fc:m2^i;3vK'ftiKi6, §520 
^fn^MflJIl 7Sr-efL-?^5 0 0A. 1000AWS 

[00 26] 7*hUy^57-fffi<Ci>)» II 

1(c) fciR-fJ: *F4Hi»«iai1^)«2«^U 

SiWtx.y-f-y^S. *LT. 950*C<D>7X-y 
»#ffl^+T6 0^KftL. 4 00 0Aii$<^-8^ 
( 7 < -)V H BHfcJI ) 1 8 «r«WW-* ; 

[0027] zenwrs. -mtfhixii, ftmmm 1 8 

<T>ffi$LmzVV ( P) £4 0keV . 3 X 1 0 13 cir2gJ8 

[00 28]&ivt\ 04 (a)~04 (c) fc^-f33 
2R«)l88»fc:A») . 4i\ 04 ( a ) fcS+J: 3 
fc. ^•jsygBKl i<o^fflfcb* <As)£Mlx*yp 
^6 0keV , H-XS1 x 1 0 ls ciir*T£to>-f 

tiZT/mmbisyi-immi 2<o±»biwk4*ltv^ 

m\±Y\s4>ffim2 0tt!:h, 
[00 29] &Wt\ «Jf8 0A*)J''J:3>'iMfcH«:» 
JSU ^-W^lfiBlte 1 fc-r*. yijay 
afil l^ffifcH-rhdfJx'jn^ffi^o. 7~-l.2ju 
mJftSL. Xy?-v\'y 820hUy3-#8t 
1 5<73l*iai$0.8/zm^-C'X-yf->i/L, 7V-hSS 
22fc1-|.. 

[0030] 04 (b) fcijrfiSfc:, 3S20 

hU>*-««rtfcO. 2/imO«lJIRNeiUt2 3*HR 
f&f&t&. -etT, »l<0y'j3>aftKl4JX-/-f- 
V^fcAON&Lfctft. 0.5jum«5«)F-7*h.-i?»J5' 
y3VM*mahPy?-#»12l*lC»R»j*U y 



[003 1 3 04 (c) fcjjvf i3(C. gllcD 

f- U Vf-ttiSrt £0. 2 // m£ S <Ogl 2 JUSttglBK 2 5 £ 
SWHftU Sl^hU^f-ftail 2ffl(ctt**i*:a* 
«5±B*>»1S>S'!/3>'IM«1 3*affll*£Lfcft 

10 0. 5 J um->-0.8;umJI£<7)Trt'S«|S£Jgl£U ffi 

imemi. rattstmiLTMziifcL-? (>.):». 

[0032] i«3fflBJ4±S§aSfl«ilWtlRS 

■w^l&SBte 1 k LT . i/'J avlHttRJiUf fc'tfC 
sflr<» ^U3y9ftiR««tr2J|dl^B3J||H. *>L< 

20 [ 0 0 3 3 ] JJEStWCTi, ft 1 *> h Uyf« 
»1 2cr>mf&&(0micr>i'>j3>Ml\Ml 3£*0>tt 

[0 0 34] J« fefc. *^V?&§jyftf)K-;\'yhi; 
LT» As , yy (P) ^ffiffl-rsifct, 

[003 5] iTt. IKOM^yf^Il 2^(7)7"'- 
MM6=5rt*<oaH6a»«x-yf-y<-y^&iMv^TV^ 

[0036] 

JSJiBlifcllWLfc J: 3 1. n«gi 1 tz 

HftjWBtS^Likkfcfc. ^+^^*<mi<7)huv 
50 [ 0 0 3 7 ] if^B 2(=en^HH(z «t^»f , h 



WEST 



(5) 

7 

*mtm®t *&m&it lt h u y+vtmntzmm l* 

[00 38] Sfete. HI*«3<?5«WtJ:*itf. SglcD 

« i hu y^mmz k w mum t h«&£ 

[01 ] C: ^^c7)^ME1iSS^-^^l4m 
[02] H±***E«llt^BfaMI. 



»BPP5-1 75424 



8 



[04] m±mmi^wmwmnm2mim 



[05 3 ^^Mxy^M^^U-b/U^ffiE 
[06] aas^MxVf-M^-tU-fe^^BfEE 

11 i/'Jayas 

SlO^'Jnyi 
m2cOxijnvK{tffi 



1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 
20 

2 1 
22 
23 
24 
25 
26 



mimmtmm 

9I2JK 



[01] 




11 

18 
19 
20 
21 
22 
23 
24 



"Jffe»ff 

m.:.. 



[02] 




WEST 



(6) 



^¥5-1 7 54 24 



[03] 



(to 



1 



,73 
15 




-20 



(01 



< .^13 19: =?n^ 




23:*1«W**gl 



n t9 



4—26 
25 



[H5] 



53 : M-Vf- 
60 : 







^ 


□ 

























-53 
-60 

-60 



[06] 




3/ :S»P£ s y!D«e 
53 : 

380- ^V*jeT 



WEST 



